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Abstract 


PROBLEM TO BE SOLVED: To provide a digital infomiation reproducing device capable of performing precise filter 
parameter teaming while suppressing the increase of power consumption. 

SOLUTION: A maximum likelihood deciding part 507 outputs the second discrimination result d2. which has small 
delay though a discrimination error ratio is high as the result of comparing it with a discrimination result d1 in addition 
to the result d1 sent to a decoder 508. An eaor signal generation part 510 generates an error signal e4 from the result 
62 and the output of a digital equalizer 506. A filter parameter learning part 51 1 leams the filter parameter of the 
equalizer 506 from the signal e4. 
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1 

tfrS2P^ft^^fi)cSB«5bU;^*>?3efrga7'i^4'/n' = 7-f if 

•r 5 i> ^' /wtSffiS^i^So 

set. 
hy y^mnnt. 

ia«^*«r-5:n-?ix»l#-r5m 1 AO^m 2 > ^ y 

«triEm 1 h y y ^'smSB&vMElB 1 (o^<^ * y 
tasas 2 ©p< h y y siscscAVfiiSES 2 p< ^ y 

M85m2 04a5£ife*«:til:^L, « 
mr2S^2f5/<;^p<^y ffiige^ 1 ro^^ p< ^ y 
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[000 1] 
[0 0 0 2] 

ti!rai?±ilBJwi3V''T, •>-V/H';^d?V^ (PR: Pa 
rtialResponse) *^^=SrSJffli-5 - t dSlE < nt>tlX\> ^ 

ffi^-r-T". ytT'^^^. ^tJESlT^-f ;^^'^) 

[0 0 0 3] /<-->'-\'/n^;^;}fv^^^l4. JKJ^^^tto 

jfe-Cfo5ML (Maximum Likelihood) :^^4r>l^^h>-tt- 

(Partial Response Maximun Likelihood) ^^^H^ 

[0 0 0 4] PRML*-^ll. ^^<bixi>&m'^m(OM 

aSSTIl, PR(1. 1,-1,-1) (EPRML: Extended PRML) , P 
R(l, 2. 0,-2,-1) (EEPRML: Extended EPRML) ^C097^ 
4(OPRML^W^^*5fflV^ejn.Tt^-5, m$S.7''<:^9 

«c*si-t5PRMLmofS-^*a3il:^^<cov^ri4, fisj*. 

If. 'XlSk : IEEE Transactions on Magnetics, Sep. 199 
9, Vol.35, Num.5, pp. 4378-4386, "Rate 16/17 Maximu 
m Transition Run (3:11) Code on an EEPRML Channel 
with an Error-Correcting Postprocessor" lcE4£$tt 

[0 0 0 5] 3tx-f ;^^'gE-Cli, PR(1, 1)> PR 

(1. 2, 2, 1) if ©*^dSfflV>P>nTt^5. itf-i :^36fi 

If, 1#M¥9 - 1 7 1 3 0 ^^a&t/1$BB5|Z 10-11 
2 0 3 0-^4ii«(C3Ett$nTV^.5. 
[0 0 0 6] -ilf> PRMLm<0ft^*aS*^^l4, PR 

[0 0 0 7] zniiottPRyji^.im^^tzT'iyf/i'i^m 
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[0 0 0 81 El 10 II. V^it^com^y'^P^^mWzi^i'f 
[0 0 0 91 PlBllc^-rJi^tc. ffi»j3H*JC»#5i*tt 

^xv^^^'i-tfraiii. Ki 0 i7&^bK^tjasn> t> 

nr^-f (VGA) io3{zx^xmm^j:m^t^£^^ 
9(wnfi$tt. r:^n^:7-</u^ (AF) io4Jcaip> 

tt^>o AF10 4I1. ^IfttOA/DiEJft^ (ADC) 1 lO 

Kffl»15K3>S:l^*t-5o *ib\ AF10 4I1. aa<o« 
[0 0 1 ol iS«jEfiK^^2&5|^.^$tiytr^nr/{t-i-i^, 

ADC 1 0 5lcJ:i?5^v?^/ufS#(c«»Sn5o ZOt^ 
>f =i7><if (DEQ) 1 0 6{C*5V^TjK?[^l?^l:;ft5^fi:)ix 

tfj:v. m^r^mM ioo<r>mtit 

t^^o ft-^«!flSSUl 0 0(^U5:tHl. BI^L/,fV^^N— Kt" 
^;^:^=i>ha— ^ (HDC) jSlU^-T — r^a^-T 

[0 0 1 ll ±/t. DEQ 1 0 6<?Dtti;^ift-i-i:i. 4^J5£Sg 
10 9 (OXti tf^^. *J^S 1 0 9 -ei^. ^^ft-^Srf^ 

SllfS-^^^fiKSfRI 1 Oii. «5e«l 0 9co*j:£je* 30 
Xt5D E Q 1 0 6 (Om^m^SrfflV^-ceai&^S-g- e 1 S:* 

[0 0 121 y ^ :^—df^mUl 1 IJ^x »l& 

ft-^-^jStaSl 1 Ot^h^hfltl^^^^^e 1 ^ DEQ 1 
O 6(^A;^^cOfffaSr«V>TDEQ 1 O Q<D^<'7^ — '^ 

[0 0 1 31 01 iii. af*(0^7^>f ^^KHJcioJ-t^ 
ft-^ftisasa 0 0cD«fiKSr^-rElTfc5o 

[00141 l^iaic^-r<i: 9 ic, 35»at(*«cS#i^,*ix 
i^T^v?^ outsail. jt^^t's'iJ'Ts/:?^ (*^¥--s/K) 2 40 
0 1 ;5^t>K;^mSFtt. r>>^2 0 2tcJ: i^tiiti^tt 

5c mm$ixtim^\^. -^mmnr^^f (vga) 20 

y^/i^^ (AF) 2 0 4(wi£feix5o AF2 0 4I1. S 
&coA/Dae»3g (ADC) 2 0 5^cJ:l9i^v:/y V:/ 

AF2 0 4rt:. Sa<0^<k«(cJ:i?3fat^iK?!^^#«:f^ 

[0 0 151 iSraSE«»;55^,^$ix/cr-^n:/m^li. 
ADC2 0 SICJzfJr'v^^/KS^Icgfft^ix^c rt^v^so 
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v^^/u«#n3:x-:^^/^-< s^w'if (DEQ) 2 0 6{cJ: 
^&Bmittmt>tl^o <f*5. AF2 04iC,}:oT-h» 

lciK^^^l:;^^'^Tt:>i^Tl.^5asa-e^i. deq2 0 eiie 

[00161 Si?g«it;65tfh>ix/t(f #llgE*Q<OR?f^^j«^ 
^"f^^^^^i^h^ — y (ODC) Rrj^ >^ — y 

[0 0 17] DEQ2 0 6COtii;^jft-^ll*J^«2 

0 9 0A;^i:>:^»9. *J:e§§2 0 9t?ll. ^S^-^^f^6 

SSfS^±fiK»2 1 O W:. *J^»2 OB(onW^^R,XJ^ 
DEQ 2 0 6(0ffl*f§#«:fflV^T^ISfS•§re 2 Sr^^i" 

5o 

[0 0 181 :7>f — ^^gSfp2 1 1*1. 
<t#*^SP2 1 0;!)>P>#P>tt^^||ft^e 2 i: D E Q 2 
0 6cDA;^l?Offi«4rfflV>-CDEQ2 O 6cO/<^^-;5' 

[0 0 191 

[5!§«;65««:LJ:9 i:-r5^j®l PRML^coft^toS 

^sio9. 2o^\:L^\^^n'&^^(D^^mtmn^ 

PRML. EEPRMLi:^XL5iK?l^^g^:dS«5«JC/^-5 
[00 201 *J5E« 1 0 9. 2 0 9 <OKtim^(0^nt^ 

[0 0 2 1] LA^L. jSt(*±(ClES$nTl^5{^-?'COtt 

7:?<-^<Oi9r3£K^/j!^JCci:»9*«J5g3gl 0 9. 2 0 9 CO 
A:^ft^«75«fDK7555L<^fe^ft:LfcS^ll. 

[00 2 2] ±ffiLfc<t 9/.^-5*W/i:Kllft^(^? 

4^j:£Si 0 9\ 2 0 9coA 
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[0 0 2 31 El 2ii. PR(l,0,-l)ML*-^4:fflV^/te5L 
*iJ^OSrfiri-o :io*iJ]eK!9*li. MLfflto*iJ3£K 

[0 0 2 51 E113ll> :7-</U^/<7P<— ^iOHMlca 
aiC:fbNt5ft^toSffl54 O 0O«fi)c4:7r:-rBl-Cfc5o 1^ 

[0 0 2 61 |i[IBI(c^-rJ:5Jw. «t{*<c»#i^*ix:^x 20 

v^^v'U'ti?^!^:. -^.y Kl O 1. T^-:?"! 0 2. VGA 1 
03. AF104. ADC105. DEQ106. &± 

[0 0 2 71 gjg^4 1 211. a±it^a54 0 7 

EQ 1 0 6(7>ffi;^«:a«]/jr^o s/iJ'ftiigS-fr^o 
ft#^i«Si54 1 Ott. ftjfcft5£ffl4 0 7ICcl:5*IJ3tje* 30 
RXJ^mmSA 1 2(Ota;^(t^4:fflV^-caftll«#e 3S:± 

[0 0 2 81 •7^^l^^^<9?t-^^^t^4 llt±. f^m 
fS^*ricSi54 1 Ot)-hn^f\^t:i^mm^e 3 <i:DEQ 1 
0 6cOA:^^«OlS«4:fflV^-CDEQ 1 0 6(Dy<y^—^ 

[00 291 a 1 3 tC^L^«#*QfS»4 0 0 *j 
^ ;c J: I? :7 >< ^ ^ y - ^ /j:S9:5e-^^^S 

[0 0 3 01 L;!>-L. a^:ffi^gii4 0 7(C^^t:m;^755A 

ii^Woo a*;«l^l3J4 0 7rt<7)ACS (Add-Co 

mpare-Select) HK. > ^ U ^TJS+iS' n ^ O 

aS;i)5^2S$tL. ::co®^. affi«4 i 211. DEQttJ 
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[0 0 3 1 J *:«W<?5@«Jl. ?S»m:^c^ti:^$r«i;to 

[0 0 3 2] 

imt. a?lEA/Dggft»<^ffi:t»*K?i^^{bL. 

^)4^J^^:^^{lS'i(cS2 04^JS^;^«rtU;'jL. bUsB^^ 
ft^^fiKJFBIl. gllEm20*iJ3eife*i:7^i^5'/^><=7>f 

[0 0 3 31 C^O*'&tC*5V^T. tUiSa^Jt^asil. 7« 
[0 0 3 4] g91Sa*lt3£gi5(l. ^ hy ^'iJ'&C/ 

^'?;^5SRffi««r^Dc-r5^i&t5m2o^ hy5/i5^«R» 

^d.m2(D^ h y ';/i:^SIgC§[5&r/mrlES2c^/<:>^7<^y 

Btjffi^2 0**J^j^m4:Ui:^L. hSIE^ 2 co/<>^y ^ 
yoS$75^ atrEmit?5^^*^>^y<^SS J:*?S<i-6 

[0 0 3 5] Eic. i^±coti'&lcioi^T. b5Ex^:^^/^ 
[0 0 3 61 ifc. mlExC^i5^/H»«??*KSMi3l^ 
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[0 0 3 71 

T> iaB*#w Loo. »aBtcsi?^-r5o atcsi 
10 0 3 81 {{mi<omm<Dmm ^lit. 

a;ft^ PR(1. 0. -l)ML**«rfigffl LTV^5«-&J-oVNra 
^■rS*^ ffi05PRML**J^oV^-CtH«-C*>5o 
1 0 0 3 9 1 HBllw^-r J: 0 ic. m-^^SSiS 5 O 0 

T>:/5 0 2<h. VGA5 0 3 ^. A F 5 0 4 . AD 
C5 0 5 i:. DEQSOet. a*;«l3£as 5 0 7 i: . 
3-:5^5 0 8i:. »^#*J«S&5 1 0^. y^/U^^< 

"y^-^^^UB lit. mims 1 2. 5 1 3ti:m 
[00401 ffi»a«c(c»s:ii^ix)txi^^/uttr«(i. 

^5 0 2^ VGA5 0 3. AF 5 04. ADC5 0 5. 
DEQb0 6{ZX*)m»:^m^tl. a±it3£SC 5 0 7 {C 

[0 0 4 11 m±m^n5 0 7tCj:-5iHJ^^md Hi. 
0 OOttS;^<i:/jr5o a*lt3£a5 5 0 7 (:J:. *iJ3£^:^d 1 
*d2li. *ij^^^d 1 <hitt4LT. ^J^^t)^(iS5V> 

$v>^v>9ttS^I^Oo ^2(?5*ij:£se*d 2 0*fi8:*ife 
tcow^me^ids-rso 

[0 0 4 21 SiSSs 1 2«. S2<oipj:eje*d 2 

JCS;55fltl6J:^». DEQ5 O 6com;'3m-^^a±}t;£§i5 
5 0 7rt0^n ';/i5'iljii^ffl:»^'tt5iS5?-^5o 
#^fiS;ffl55 1 Oil. aS5S5 1 2tCi:f9gS$ttfcDE 
Q5 0 6 0|±J:^&t;«m2 0ipj^^*d 2S:ffll^TSIIft 
#e 4?r^fi8;-r5o 
[0 0 4 31 iie«5 1 311. KHit-i-e 4 i:»J^:;55» 

tt6.t9. DEQ5 0 60A:*Fft#Sr ra:tJi:£ffl5 0 4o 
7rtco^u5/i^iij^^ra+fiasifB^*ricS&5 lootos 

[0 0 4 41 y ^ ^^^^^"7 ^^-^^'SUs 1 iji. as 

S5 1 3(Cj:0ajgSFiX^DEQ5 0 6 

m^e 4«rfflV>-CDEQ5 0 6 cO^<7 ^ — ^ co3E5E«:tT 

[004 51 ^fei-. ^Hft^^ricSSS 1 0O«fi£(CoV> 
-C»W-r«»o EI2I1. SSm^4figfflS5 1 0<^«^«r^ 

[0 0 4 61 igsic::^-rj: SSm#*fi£a5 l o so 
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(1. B«!Stl*B£ffl56 0 1 t. «^S6 0 2r5:ffix. 

[0 0 4 7] ^^ft^^^SR 5 1 0 {ZKti^tlfzm 2 
^JSiSmd 2{1. aSSsS 1 2(7){±i;^ >:<t-^l^-<vU;55S 

-e. as»5 1 2om:^«c*f-f -5»int^**je>^)/t 

m2 0*<J^^^d 2 11. PR(1.0»-l)^{t:^;^i:COS 

Bmmm±^U6 o i (cxs^^iA^tL^^^ii. (i-d) 

(HD) (i+D)Tfeixliav\ S^tg*ii^fi)ca5 6 0 1 <Dm:h 
(1. «»S6 0 2«wT. aiS«5 1 2cotl5;tiSr«»Sn 

«^^e 4<i:/^5o 

[0 0 4 81 1*1-^ :7-</l.^/>-^^-i$'i¥gSi5 5 1 1<D 
«fi!c(c:ov>TIfteq-r5o ®3«:. :7-< j?* — ^J'^ 

[0 0 4 91 y^/u^^^^p^—^m 

1 IJl. (n - 1) lBcpaS«7 O l_l-'7 0 
l_(n-l) nfilcO*»«7 O 2_l-7 0 2_ 
n<i:. nffl<^S5^S7 0 3_1 --7 0 3_n <5:. n11(7) 
*'J^S7 0 4_1 --7 0 4_n ^. Wv^>^^ 7 0 5 i:. 
7 0 6 <b S:fiSx.5o 
[0 0 5 01 :7^>rU^/<7;^— ^^¥SS155 1 ll^ZXt)^ 
tl^aSSS 1 3(Ot±i;^ll. ass 7 0 l_l-7 0 1 
_ (n-1) fCi:o-ca@^?n. *S^S7 0 2_l-7 

II. ^n^'tU. «5>S7 O 3_l-7 O 3__nlCj:^« 
5>Six5c ^tt^n<^«^J«i7)ai^^ra<l, lxCx;^^7 
O 5<^!g:^fif{cJ: !9jt3£Sjx5o i^-^:^^ 7 0 5 (Oi9:3£ 
Mil. W^li. ^^yu^z-^^y-^^SfflS 1 l^eCct 

[0 05 11 ^tl^tl(Om^^^7 0 3_1 -7 0 3_n 
{ZX^WAmSki^. *lj5£«7 0 4_l-7 0 4_nlwJ: 
»9 u^/Pipj^eTS^^t^ix^o ^J^S7 O 4iwJ:5**j:£J6* 
il-^yW^yUi^i^ (MUX) 7 0 6 4r:frLTDEQ5 O 
6ica|(biX'5o MUX 7 O 6ic-c«*aiibix;tnfflco«^ 
^*il. ^n^tl. DEQ5 0 BP^cOn^ ';/r<0 h7> 

[005 21 7 0 4 <^*1J5£S*I1. »»^*A5*> 

S^:^^ 7 0 5cDS9:^fiSlwJ:or^M-Ct 5 J: 9iCLTt 



(6) 



«M2 0 0 1-344903 



9 

[0 0 5 3] m2<on^^d2i:^A^i>&t.m. 
:tSiS5 0 7<0«fi£lcot>TR?«-r-5. 
10 0 5 4] SitfilSSBS 0 70«fi)tS:^-ry 

[0 0 5 5] I^ElC^-f iolC, «*«l:£SB5 0 714. 
^ hV ■yi'lkn^S 0 It. ^<:^j'^y 8 O 2i, ML 
±1^^^ f 8 0 3. 804i:«:«x.5, 

[0 0 5 6] p( s/^ffi^ffiso ft^ii^ses 

^rLT, h y y^'SIStgiJS 0 1 «-^K!llC*3V^rm 
ffitOtftJgJwM •& 7 t> o 1 1 e> U VVN*;^ 

2tc:»*i|-r5. 

[0 0 5 7] ^ i; 8 0 2«:, fflV^S PRML*"^ 

[0 0 5 8] ML-tU^^^a 0 314. >'<;x^*y 8 0 2 30 

Si^S^9^5■ttSr»WL. «±*63gSB5 0 7 0m* (*J3t 
ffidi) i-rs, 'j:*5, '^;^>*y 8 0 20/<;^>^!; 

gj5S4-5>IC«t>»^l4x ML-feV'^'4'8 0 314. iiJ.Si: 

[0059] ML-feU^^' 8 0 414. ML-feU^^SO 

3 tlRlCilif^tr-r?.::^^ •;/^'-C*>5*^ /<;^y*y8 0 

2(0S:Ji«-ia:-ei4»'i<. /<;^^^y 8 0 2<?>tpraift (rnc 

M2roiflj;£flid 2 t UTtil:;'Ji--5. 5B2W*iJS<ttd 2 
14. *J5£ffl[d 1 ittttL. *j5£»!)4rfi:i-rStiPI4ie5«'^ 
g±JtSgB5 O 7roA:^IC«"r'5^'n3/^'ilJi{4/h 
ft*^J«5rtToTV>''iV^*iJS«l O 9. 2 
0 9rom;^tttt!JUT*J^tJ«:fiw-r«isP(4ev\ /i 

tj, /<:xp<*ycfragkro:a.«cw/£«tjaiwov^TJ4. 

il^JixS, so 
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[00 60] tJl±R^ J: ^ lw«fiK $ n TtT^ J' vi-tff 
«f?±aSSIw*5V^TI4. IS] 1 O&r/E 1 1 ICn^Lfc-r 

«=IC*5V^T t> 7 /^^' - #'^^SSBj55^ii«)lc:^S 

[0 0 6 1] ?$o-c. aIC;!^st^'l^ig^/f^^•7^-^'*5 

[0 0 6 2] tiiirsiWLfcJ: oic«fi£Six;tx 
v;^'-'^tl^«l|^l6alw^5^^-c^4. Ei sics^Ufc-Ti^^' 

3165. iicj:?). 9 ^o^i^ft^rffl < r i <c 

[00 6 31 «m 2 (OHlfecOJi^ffi)) JIfcfC. gtia* UfcftJC 

«i5£si55 o 7oslJo«fiK:fr&lcov^-cs^l^-ri. 

[0064] H 6 14. a:t;it5£ffl5»SiJ<0«)«S:^-r:/n 
[0065] I^HJC^i-i: 9 Iw. a^;Jtt:gg6 507 a 

«4. iB[ji5TgP*fiKSB9o 1 1. y h y s'^'swaig 0 

2. 9 0 5 ^<;^p'^y 9 0 3. 9 0 6i:.ML-feU 
:5'^'904. 907t ^m7L^, 5 0 7 a 

fflV''^)/<— >-Y-'WU:X7}f>;^<oj|^25S2aji-C*)<5.^i 
dS|a5(C^Lfca*«]£SI5 5 0 7 
[00 6 6] KJi?T^^fi£SB9 0 1 14. a3fc«l;eS)55 O 

5£aJ5 0 7 a roA:^*5PR(l,0,-l)ML£O=F#«5^X.?>nT 

k^oXo (1+D) tv^pftJi^T^*^^;*. 

[0 0 6 7] SEJI^^gP±fi£SB9 0 1 ICi ») iKJi^TPSf Sr-^ 
^ej*ifcm#i4. > h y s/^-jaatSBg 0 2ic:A*Stu 
5. ^ by 3'^'SI©SB9 0 214. A;'3$nfcfS^filt h 

wy ^ii^ro^-tticjt^t-rsesft-i-fitirfo^-^' y y 
h'mmi:umm%in-i-i>o *ut. ^ hy rx^-sistsug 
0 214. «-^Jaiic*jv'>raaEwtt»icig5/<j^(0 9*>t 

«^i^*«r^<;^>^ y 9 0 3 ic*sirt-r«>. 

[0068] >'<y^>^y903r4. WimLtty<:^ :if ^ >J 

8 0 2 > h y ■yf'mnsz9 o 2A^(^mt)iix 
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[0 0 6 9] ML-feW^^' 9 0 411. /<>^y*y 9 0 3 

[0 o 7 0] y m; ^y^iSSffls 0 5. ^<;i^y^y 9 0 

^ h y ^i:'Sfi[ffl9 0 2. ^-^JXpC^y 9 0 3&t/MLir 
w^^9 0 4«cj:5a*;«3£ffli:it«L. «tlfi»<o:i^/jr 
V ^ i «? m#E/jr /<- /u u;^ 7K> :^ Srffl V ^T«■i•»f^S^ 

[0 0 7 1] p« hy yi5'Sistas9 0 511. A;^$ixitm 

-i5^ y KE«l«:#K5f^JtfSCi-5o ^LT. ^ h y i/>7 

s^«ca^9«:e^^Sr^<:?^><^y 9 0 eic^jw-r^p 
[0 0 7 2I /'?;^j?<^y 9 0 611. Mi* Lfc^^;^p<^y 

^<;^;^-=ey 8 0 2i:l^«<75i/7 h»if^Sr^T9o 

>^^^y 9 0 6<DSs hui;;^^oa«c) 11. y-? 

>^>^y 9 o 3x.^m\^\ 

[0 0 7 3] ML-fe ^ 9 0 7J1. y<7.?(^V 9 0 6 
<^ft*^S(^f^S<b7« h y :yi:^iSiS[a5 9 O 5X*)m:tl^tt 

Sn5ffl#ffiS:»tUL. m2 0*ij^ffid 2i:LTta:^;i- 

[0 0 7 4] :iCD»^(Om2(0*J5eflld 2 t. *IJ5&ffld 

aF^-eAas^n6raoiij^^wii^v\ :ifc. m2(D^\ 
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